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Abstract
Objectives—This paper explored whether preschooler's physical (body mass index and salivary 
cortisol levels) and psychological (internalizing/externalizing behaviors) well-being were 
predicted by economic hardship as has been previously documented, and further whether parental 
immigration-related stress and/or acculturation level moderated this relationship in low-income 
Latino families.
Methods—The sample for the current study included 71 children of Latino immigrants (M = 
4.46 yrs, SD = .62). Parents completed questionnaires assessing immigration-related stress, 
acculturation level, economic hardship and child internalizing and externalizing behaviors. Child's 
BMI was also calculated from height and weight. Salivary cortisol samples were collected mid-
morning and mid-afternoon at home on non-child care days. Salivary cortisol values were 
averaged and log transformed.
Results—Children's salivary cortisol was predicted by an interaction between economic hardship 
and acculturation, with lower cortisol values except when children were protected by both lower 
acculturation and lower economic hardship. Both internalizing and externalizing behaviors were 
predicted by an interaction between economic hardship and immigration-related stress, with 
highest behaviors among children whose parents reported high levels of both economic hardship 
and immigration-related stress.
Conclusions—The effects of economic hardship on the well-being of young children of Latino 
immigrants may depend on concurrent experiences of sociocultural stress, with detrimental effects 
emerging for these outcomes only when economic hardship and sociocultural stressors are high.
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In the United States, nearly half of Latino children have at least one immigrant parent 
(Murphey, Guzman, & Torres, 2014), and children of immigrants are disproportionally 
represented among those living in poverty (Chaudry & Fortuny, 2010; Lopez & Velasco, 
2011; Murphey et al., 2014). Poverty is well known to have negative effects on child health 
and development especially early in life (e.g., Bradley & Corwyn, 2002; Brooks-Gunn & 
Duncan, 1997; Garner et al., 2012). Living in poverty is associated with poorer physical 
health (Shonkoff, Boyce, & McEwen, 2009), lower academic achievement and attainment 
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(for a review, see; Sirin, 2005), an increased risk of serious emotional and behavioral 
problems in childhood (Murdock, Zey, Cline, & Klineberg, 2010), and mental health 
problems in adulthood (Lynch, Kaplan, & Shema, 1997; Wadsworth, Raviv, Santiago, & 
Etter, 2011). Exposure to the multiple physical and psychosocial risks that occur more 
commonly when families are facing poverty contributes to increased risk for behavior 
problems in low-income children (Evans & English, 2002; Evans, Li, & Whipple, 2013).
Despite the documented importance of early life stress on long term health outcomes (Essex 
et al., 2011) and cumulative risk models showing the detrimental effects of stressors 
particularly in low income families (Evans & English, 2002) few studies have examined how 
environmental stressors interact to influence child outcomes in young low-income children 
of Latino immigrants. Even less research has investigated how culturally relevant factors 
may interact with poverty-related stressors to affect the well-being of young children of 
Latino immigrant. Within the last 10 years, increased attention has been placed on the 
impact of culturally specific stressors on mental health outcomes (for a review, see; Gupta, 
Leong, Valentine, & Canada, 2013; Yoon et al., 2013). The National Research Center on 
Hispanic Children and Families recently urged researchers to reflect the diversity within the 
Latino population by consistently including measures of demographics and acculturation. 
The Center emphasized that this is necessary to improve the well-being of low-income 
Latino children and families (Wildsmith, Ansari, & Guzman, 2015). Since so little research 
has addressed children’s well-being within immigrant families, we were interested in the 
associations among economic hardship, immigration stress, acculturation, and child 
outcomes. We were interested in whether consideration of sociocultural and economic 
factors —both unique to immigrant families (immigration-related stress, acculturation 
levels) and potentially shared by families facing poverty regardless of immigration status 
(economic hardship) —was important to consider. This information will allow us to better 
understand and serve Latino immigrant children and their families.
Theoretical Framework
Bronfenbrenner’s Ecological Systems framework (1977) posits that economic and 
sociocultural factors such as economic hardship, immigration stress, and acculturation levels 
and interactions among them influence the child in complex ways. A potential pathway that 
links environmental stressors to poor child outcomes are through psychosocial mechanisms 
(Yoshikawa, Aber, & Beardslee, 2012). Conger and colleague’s Family Stress Model (FSM; 
Conger & Elder, 1994) illustrates how environmental stressors influence child outcomes 
through changes in parent psychosocial behaviors. Family Stress Models find that economic 
hardship leads to poor child outcomes via its negative impact on parental mental health, 
inter-parental relationships, and parenting practices. The FSM has been replicated among 
diverse low-income populations including Latino families (Parke et al., 2004). However, in 
the replication study in low-income Latino families the link between economic hardship and 
poor child outcomes differed between Latino and European American samples (Parke et al., 
2004). Specifically, the effect of inter-parental conflict on child problem behaviors among 
Mexican American families was strong but was negligible for European American families. 
Taking into account acculturation levels greatly improved the model fit for Mexican 
American families; showing greater maternal acculturation was associated with increased 
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marital problems but lower levels of hostile parenting. Traditional Latino values of familism, 
which reflect family closeness, loyalty, and obligation, may have a strong impact on child 
outcomes, especially in less acculturated Latino families (Calzada, Tamis-LeMonda, & 
Yoshikawa, 2013).
A study by White and colleagues (2009) examined the FSM within Mexican American 
families, and included the effects of immigrant-related stress (i.e., acculturative stress) on 
parental depression and parenting behaviors yet did not include child outcomes. The current 
study extends these mentioned works using FSM by testing the interactions among 
economic hardship and sociocultural stressors (e.g., immigration-related stress, 
acculturation) on multiple domains of child outcomes (e.g., body mass index, cortisol 
patterns, and problem behaviors). Due to cross sectional data and a small sample size the 
current study includes the outer anchors of the FSM (economic/immigration stress and child 
outcomes), but not the mediating pathways of parental depression and parenting. Inclusion 
of all aspects of the FSM and culturally relevant measures is a clear direction for future 
research.
Economic and Sociocultural Stressors Separately Affect Multiple Domains 
of Child Outcomes
Body mass index (BMI)
Financial strain puts children at an increased risk of being obese and overweight (for a 
review, see; Gundersen, Lohman, Garasky, Stewart, & Eisenmann, 2008). Latino children 
are more likely to be overweight than their non-Latino counterparts (Wang & Beydoun, 
2007). For immigrant families, higher acculturation levels may change meal time patterns 
that in turn lead to higher BMIs than families who are less acculturated (Franzen & Smith, 
2009). Higher BMIs at a young age is problematic because childhood obesity predicts 
serious adult diseases such as cardiovascular disease and diabetes (e.g., Lane, Bluestone, & 
Burke, 2012). This evidence suggests that economic and sociocultural factors including 
distress due to economic hardships, elevated immigration-related stress, and acculturation 
may interact to contribute to these elevated rates of overweight and obese profiles in Latino 
children.
Salivary cortisol
Neurobiological systems that regulate stress are affected by a broad range of environmental 
stressors (Gunnar & Quevedo, 2007). The hormone cortisol, the downstream product of the 
hypothalamic pituitary adrenal (HPA) axis, is often used as marker of stress exposure. 
Children experiencing low socioeconomic status have shown higher basal cortisol levels as 
compared to their higher income peers (Lupien, King, Meaney, & McEwen, 2001). 
Relatedly, immigrant children living at low socioeconomic status display higher daily levels 
of cortisol secretion than their non-immigrant counterparts (Gustafsson, Gustafsson, & 
Nelson, 2006). It is not clear whether higher or lower cortisol is related to sociocultural 
factors. For example, one study found that Latino children who experience extreme poverty 
and who have mothers with high depressive symptoms have low basal levels of cortisol 
(Fernald, Burke, & Gunnar, 2008). Yet another study found that economic stress was related 
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to greater cortisol reactivity for children of Latino immigrants but not their non-immigrant 
peers (McFadyen-Ketchum et al., 2015). It is important to note that very limited research has 
investigated the physiological functioning of Latino children. Given the underdeveloped 
research foundation, it is too early to speculate how or if culturally relevant factors 
contribute to physiological functioning of Latino children and if so, in what direction. In the 
current study we consider children’s cortisol as an outcome because it may be impacted by 
economic and sociocultural stressors, although the direction of effects with regard to risks 
and outcomes, particularly in children of immigrants, is still under active investigation.
Child behavior problems
It is well-documented that children living in poverty are at elevated risk for social, emotional 
and behavioral difficulties (Evans & English, 2002). Evidence suggests that the elevated risk 
is the result of exposure to multiple environmental stressors (Evans & English, 2002). The 
U.S. Surgeon General in 2001 reported that Latino children were at an increased risk for 
mental health problems as compared to non-Latino Caucasian children. Unfortunately, even 
after a decade of opportunity to research this disparity, little is known regarding exactly what 
puts Latino children at this elevated risk (Perreira & Orneals, 2011). Since low-income 
children are at increased risk for internalizing and externalizing problems (e.g., Rescorla, 
2005; Slopen, Fitzmaurice, Williams, & Gilman, 2010), one possibility is simply that 
children of Latino immigrants’ increased mental health risk is attributable to their 
disproportionate likelihood of living in poverty (Lopez & Velasco, 2011). However, due to 
the additional risk factors frequently faced by children of Latino immigrants such as 
immigration stress and acculturation pressures, it remains unclear if economic factors are 
sufficient to explain behavior problems within this population.
Moving Beyond Separate Effects and Exploring Interactive Effects of 
Economic and Sociocultural Stressors
As discussed above, there is strong evidence that economic and sociocultural risk factors 
separately have negative effects across multiple domains of child outcomes. To 
accommodate the complex ways that these stressors affect child development, interactive 
models are considered. While cumulative risk models would have been simple to create and 
test, those models fail to consider the potential differential effects of economic and 
sociocultural stressors on child outcomes. Interactive models allow for the richness of the 
immigration experiences to be brought to light instead of consolidating the experience with 
other stressors of poverty. Latino immigrants have identified numerous aspects of post-
migration life that they find stressful including economic/occupational stress, parenting and 
martial stress, language barriers, legal stress surrounding immigration, discrimination, and 
culture and family conflicts (Cervantes, Padilla, & Salgado de Snyder, 1991; Gil, Vega, & 
Dimas, 1994).
Sociocultural stressors such as those defined by immigrants may play an important role in 
understanding child outcomes. There is evidence of a direct relationship between parent’s 
experiences of discrimination (a common feature of the immigration experience), and 
problematic child internalizing and externalizing behaviors among low-income racially/
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ethnically diverse families (Anderson et al., 2014; Tran, 2014) as well as in Latino 
immigrant families (Gassman-Pines, 2015). Similarly, Latino immigrant parents reporting 
ethnic and language-based discrimination also report taking their toddlers to more sick-child 
doctor visits (Halim, Yoshikawa, & Amodio, 2013). Together this suggests that sociocultural 
stressors, even those not directly experienced by the child, have effects on child well-being.
Another reason to test interactive effects is that the role of some hypothesized risk factors for 
immigrant families remains unclear. A convincing example of this is acculturation. 
Theoretically, adopting values and traditions of the new county may lead to better 
adjustment and optimal outcomes (Berry, 2005). The Immigrant Paradox is a well-
documented population-level phenomenon that shows that immigrants tend to have better 
than expected health outcomes despite increased odds of lower income and education levels. 
However, as immigrants acculturate to the United States, both over time and across 
generations, they tend to lose the health advantage with third generations and beyond 
displaying the worst outcomes (García-Coll & Marks, 2012). This phenomenon is still 
evident even after controlling for differences in education and income (Marks, Ejesi, & 
García-Coll, 2014). Not aggregating the sociocultural and economic stressors in young 
children of immigrants (second-generation) provides insight and understanding of when and 
how health advantages decline across generations and what strengths are necessary to 
promote in order to retain immigrant health advantages.
Current Study
Despite evidence for the importance of both economic and sociocultural stressors on child 
outcomes, to date we simply have a limited understanding of what combination of factors 
are important for physical and psychological well-being in young children of Latino 
immigrants. As this population is rapidly growing and diverse, the current study took 
advantage of a dataset that included important economic and sociocultural stressors and 
varied child outcome constructs for a sufficient sub-sample of children of Latino 
immigrants. To our knowledge, this study is the first to examine whether economic hardship, 
immigration stress, and parent acculturation levels interact to predict physical, physiologic, 
and behavioral outcomes in preschool children of Latino immigrants.
The goal of this study was to explore whether sociocultural stressors (immigration-related 
stress exposure and acculturation level) would exacerbate or buffer the hypothesized effects 
of economic hardship on the physical and psychosocial well-being of young children of 
Latino immigrants living in poverty. We hypothesized that economic hardship would predict 
poor outcomes in children of Latino immigrants living in poverty, and that poor child 
outcomes may most clearly emerge when other sociocultural stressors were also present. 
Therefore, we predicted interactive effects among economic hardship, immigration-related 
stress and acculturation for child BMI, salivary cortisol levels, and internalizing and 
externalizing behaviors. We expected that higher economic hardship would be related to 
poor outcomes when immigration-related stress was also high, and/or when families were 
more acculturated to the U.S. mainstream culture.
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Method
Participants
Participants were selected from a larger study on stress and buffering in young children and 
families conducted in a metropolitan area of Colorado (Badanes, Dmitrieva, & Watamura, 
2012; Badanes, Watamura, & Hankin, 2011; Hankin, Badanes, Abela, & Watamura, 2010; 
Lumian, Dmitrieva, Mendoza, Badanes, & Watamura, 2016; McFadyen-Ketchum et al., 
2015). Selection criteria for the parent study was enrollment in at least a half-time state- or 
federally-subsidized child care center and with no pervasive developmental delays (i.e., 
Autism). For the current study, additional inclusion criteria were a) child of a Latino 
immigrant (defined by mothers’ nativity), and b) completed questionnaires asked only of 
immigrant families (the Hispanic Stress Inventory and language use preference to assess 
acculturation level). The 71 children in the current study ranged in age from 3.13 to 5.61 
years (Mage = 4.46, SD = .62) and 41% were female. Mothers ranged in age from 20 to 47 
years (M = 31, SD = 6). In the sample, 57% of parents reported having less than a high 
school education, 26% having a high school education or equivalent, and 17% reported 
completing or attending some college. Of the mothers that provided specific information 
about their Latino country of origin (n = 59), 55 were native to Mexico and 4 to Honduras, 
El Salvador, Guatemala, and Nicaragua, respectively. On average mothers reported living in 
the U.S. for 10 years. The average net income for this sample was $15,758. Families were 
compensated $110 for their time and participation across several weeks of the study which 
was approved by the IRB at the corresponding author’s university.
Procedure
Families were recruited by a bilingual and bicultural project manager from child care 
classrooms and questionnaires were filled out during a home visit. Ninety-six percent of 
parents completed the questionnaire packets in Spanish. Measures for immigration stress, 
economic hardship, acculturation level and behavior problems have standardized Spanish 
versions and all other materials were translated using a forward and back translation 
procedure by two bilingual researchers, one a native Spanish speaker.
Saliva sampling—For detailed sampling procedures see,Badanes et al. (2012); however, 
note that only diurnal samples were used in the current analyses because the majority of 
children of Latino immigrants were in part-time child care and we only collected stress 
reactive samples when children were in full-time care. In brief, cortisol samples were 
collected mid-morning and mid-afternoon at home by parents, as close to 10:00 am (M = 
10:08, SD = 0:32) and 4:00 pm (home M = 4:13, SD = 0:55) as possible. The home samples 
were taken on two at-home days by parents when the child was not in child care. Participants 
were requested to collect four samples at home (80% of children had all samples, 17% had 3 
samples, 3% had 2 samples and no participants had only 1 sample). For home sampling 
compliance, materials were stored in boxes that recorded the time when they were opened 
and closed. Compliance data revealed that parent-recorded versus box-recorded times 
differed by a median of 7 minutes. Further because of interference with cortisol assay 
procedures, five children were excluded from the cortisol analysis due to parent reports of 
steroid inhalers, topical ointment cream, or allergy medication.
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Measures
Economic hardship—Commonly, income-to-needs ratios are used to index poverty. 
However, income alone (particularly assessed at a single time point) cannot account for how 
income is used among families nor fluctuations due to seasonal or unstable employment, 
which may be more common among immigrants. Measures of economic hardship are better 
equipped to capture low resources as a result of factors including income as well as unstable 
work, debts to assets, support available from other family and friends (resource sharing), and 
skills at managing (potentially low and unstable) resources (Conger & Elder 1994). Thus, 
for the current study economic hardship was assessed using a five-question measure adapted 
from the Iowa Youth and Family Project (Conger & Elder, 1994). Parents were asked if five 
events related to housing or utility loss had or had not occurred in the past 12 months, for 
example, “You didn’t pay all or part of the rent/mortgage because you didn’t have enough 
money.” Each endorsed event received a score of one. The five items were then summed. In 
this sample the internal consistency was α = .62.
Immigration-related stress—To capture immigration stress, the immigration subscale 
from the Hispanic Stress Inventory for Immigrants (HSI-I; Cervantes et al., 1991) was used. 
This subscale captures adversities that parents may face because of their immigrant status in 
the U.S. (e.g., I have been discriminated against, I have been questioned about my legal 
status) in the prior 3 months. A frequency score was obtained by summing the 14 items (0 = 
did not occur and 1 = occurred). This measure has high internal consistency (Cronbach’s 
alphas from .77 to .91; Cervantes, Padilla, & Salgado de Snyder, 1990), and in this sample 
the internal consistency was α = .87.
Acculturation level—Parent language preference was used to assess parent’s 
acculturation level. Although acculturation often involves complex psychological and social 
processes, it is common for researchers to use language use as a proxy for acculturation level 
(Lara, Gamboa, Kahramanian, Morales, & Hayes-Bautista, 2005; Marín & Gamba, 1996), 
and language has been shown to be a valid and reliable index of acculturation among Latino 
samples (Esptein, Botvin, Dusenbury, Diaz, & Kerner, 1996; Marín & Gamba, 1996). Five 
items about language preference were used (Gil et al., 1994; Turner, Lloyd, & Taylor, 2006). 
Parents answered on a 1–5 scale (1 = Spanish all the time, 2 = Usually Spanish, 3 = Spanish/
English equally, 4 = Usually English, and 5 = English all the time) which language they 
preferred to speak in general, at home, at work, with friends, and in which language they 
prefer to read, listen and watch media. An average was computed such that values closer to 5 
reflected high acculturation (more preference for English). Together these items had a high 
reliability, Cronbach’s α = .84.
Body mass index—Children’s height and weight were recorded in classrooms by 
research assistants and BMI was calculated . Using age and sex adjusted 
norms children were assigned a BMI percentile.
Salivary cortisol—Saliva samples were collected using a synthetic cotton roll (Salivettes; 
Sarstedt, Nuembrecht, Germany). The saliva was then extracted by centrifuging for 4 
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minutes at 2500 RPM. The vials were frozen at -20° C until data collection was complete. 
The samples were then sent to the Biochemical Laboratory, Psychobiology, University of 
Trier, Germany to be assayed. Samples were assayed in duplicate using a competitive solid 
phase time-resolved fluorescence immunoassay with fluorometric end point detection 
(DELFIA; Höferl, Krist, & Buchbauer, 2005); duplicates were averaged. The interassay 
coefficients of variation for low and high controls were 0.4% and 11.7%. For duplicates the 
intraassay coefficient of variation was 5.5%. The cortisol values were averaged across the 
collection time points and then this average was log transformed to normalize the 
distribution.
Child behavior problems—The parent that self-identified as the primary caregiver (97% 
mothers) was asked to report on child emotional and behavioral problems in the past 6 
months using the 99-item Child Behavior Checklist (Achenbach & Rescorla, 2000). In the 
current study, we utilized total scores for internalizing and externalizing behaviors. The 
internal consistency for the CBCL is generally high for internalizing and externalizing 
behaviors (Cronbach’s alphas of .76 and .88, respectively, Rescorla, 2005). In this sample 
the internal consistency was α = .88 for internalizing and α = .90 for externalizing.
Control variables—Parents reported on the child’s age, sex, family income and number of 
people in the household. Poverty level was characterized using U.S. Census Bureau (2009) 
income-to-need guidelines for the middle study year, 2009. According to these guidelines, 
95% of the sample was living at or below the poverty line. Poverty level was coded such that 
lower numbers are associated with higher poverty levels (e.g., 0 = 100% at or below poverty 
threshold, 1 = 150%, 2 = 200% poverty threshold, 3 = 250% poverty threshold, 4 = 300% 
poverty threshold, and 5 = 350%+ poverty threshold).
Results
Analytic Plan
Hierarchical linear regression was used to examine main and interactive effects of the 
economic hardship, immigration stress, and acculturation variables on measures of BMI, 
cortisol, and behavior problems. The final models included control variables (age, sex, and 
poverty level) at the first step, main effects of the three key study variables at the second 
step, and their interactions at the third step. Significant interaction effects were probed for 
significance of simple slopes at the 1SD below and above the mean for the moderator 
variable. Furthermore, we examined the 95% confidence bands for the regions of 
significance plot – plotting the range of moderator values, for which there were significant 
simple slope effects (Aiken & West, 1991; Curran, Bauer, & Willoughby, 2006). Please see 
Table 1 for descriptive data and cross-correlations between considered variables.
Physical Health: BMI and Cortisol
Overall in this sample, 71% of children had healthy BMI’s (n = 44), 11% were overweight 
(n = 8), and 18% (n = 11) were obese (BMI was not available for 8 participants). As can be 
seen in Table 2, none of the key study variables or their interactions had an effect on BMI at 
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the .05 level within this small low-income sample. There was a main effect of age on BMI 
percentiles, b = 15.06, p < .05; 95% CI [2.52, 27.60].
Table 2 also reports results for mean cortisol. Older children had lower mean cortisol levels, 
b = −.29, p < .05; 95% CI [−.56, −.03], and economic hardship and parental acculturation 
levels interacted to predict mean cortisol levels, b = .20, p < .05; 95% CI [.02, .37]. The 
effect of economic hardship on cortisol was not significant for participants scoring 1 SD 
above the mean on acculturation (Figure 1A). In contrast, economic hardship was associated 
with lower cortisol levels among participants scoring 1 SD below the mean on acculturation. 
Furthermore, under low economic hardship conditions, children of less acculturated parents 
(1 SD below the mean) had significantly higher cortisol levels than children of the more 
acculturated parents (1SD above the mean; b = −.47, p < .01; 95% CI [−.78, −.16]. 
Inspection of the 95% CI regions for the effect of economic hardship (Figure 1B) revealed 
that economic hardship was associated with lower cortisol among children whose parents 
scored below 1.6 on the acculturation measure.
Child Behavior Problems
Behavior problems were more prevalent than has been previously reported in large samples. 
Specifically, 7.8% of children were above the clinical cutoff for internalizing behaviors, 
while 15.6% were borderline clinical. For externalizing behaviors, clinical and borderline 
clinical levels were reported for 6.3% and 4.7% of children, respectively. As can be seen in 
Table 3, there was a significant interaction between economic hardship and parent reported 
immigration stress on child internalizing and externalizing behaviors. The effects of 
economic hardship on internalizing behaviors were not significant at immigration stress 
levels 1 SD below and above the sample mean (Figure 2A). However, inspection of the 95% 
CI regions for the effect of economic hardship (Figure 2B) revealed that economic hardship 
was associated with more internalizing behaviors among children whose parents scored 9.82 
and above on the measure of immigration stress.
As can be seen in Figure 3A, the effect of economic hardship on externalizing behaviors was 
significant when immigration stress was 1 SD above the mean, b = 2.23, p < .01; 95% CI [.
47, 3.99]. Furthermore, inspection of the 95% CI regions of significance demonstrated that 
the effect of economic hardship becomes significant once parental immigration stress scores 
exceed the 6.52 mark (Figure 3B).
Discussion
This study took advantage of an existing small but rich data set to explore the interactive 
effects of economic hardship, parental immigration stress and acculturation level on child 
BMI, salivary cortisol levels, and behavior problems. Based on the existing data testing the 
Family Stress Model, we hypothesized that even within a low-income sample, greater 
economic hardship would impact key child outcomes particularly when coupled with 
sociocultural stressors. Specifically, higher economic hardship would be related to poor 
outcomes when immigration-related stress was also high, and/or when families were more 
acculturated to the U.S. language customs. Overall, interaction effects between economic 
and sociocultural stress were common. Acculturation measured via language use and 
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economic hardship significantly interacted to predict mean cortisol at home, with lower 
mean cortisol for all children except those with parents who reported both low acculturation 
levels and low economic hardship. Finally, immigration stress interacted with the effect of 
economic hardship on both internalizing and externalizing behaviors, with greater problem 
behaviors reported when both parental immigration stress and economic hardship were high.
In these data, very few main effects emerged. One important distinction in this study is that 
nearly the entire sample was living in poverty. Therefore, we were investigating the impact 
of economic hardship above and beyond the low financial resources that are experienced 
when living at or below the poverty line. If we were able to assess economic hardship within 
a sample of children of Latino immigrant across a more varied income distribution, we 
would expect that economic hardship would have main effects. A lack of main effects even 
within a poverty sample could also be due to our small sample size resulting in low power 
and/or Type II error.
Within this low income sample, a full 30% of children were at unhealthy BMI percentages. 
Although slightly less than the reported percentage of unhealthy weights for Hispanic 2–5 
year old children nationally (33%), it is still concerningly high, and greater than national 
percentages of unhealthy weights for non-Hispanic white and non-Hispanic black 2–5 year 
olds (23.8 and 28.9% respectively; Ogden, Carroll, Kit, & Flegal, 2012). Due to inconclusive 
(trend level) statistical findings in this sample, more research is warranted on the interactive 
effects of economic and sociocultural stressors on child BMI.
We explored the associations among economic hardship, immigration stress, and cortisol 
values. We found that economic hardship and parental acculturation level interacted to 
predict mean cortisol collected at home at two midday time points (10am and 4pm) across 
several days. Specifically, highest mean cortisol values were found for children with parents 
who reported both low acculturation levels and less economic hardship. For children with 
high economic hardship, or with low economic hardship and parents who reported higher 
levels of acculturation to U.S. culture (English language use), mean cortisol levels were 
quite low. We tested the simple slopes for economic hardship and also tested the difference 
in cortisol between children of parents with low vs high acculturation, and indeed both are 
statistically significant. Low cortisol levels, if indicative of poor physiological functioning, 
would be related to greater risk (Gunnar & Vazquez, 2001). We interpret these findings in 
that light; however, as there are not objective indicators of “low” cortisol that is generally 
agreed upon in the field, this interpretation is speculative. Definitive interpretation of low 
cortisol values are also hampered by the fact that wake time for the majority of these 
children were not measured. Although the samples are not collected around typical wake 
times for young children, higher mean cortisol in less acculturated families could simply be 
driven by later wake times for these children. The results were not driven by time of day but 
later wake time may impact cortisol in the afternoon as well as in the morning. Thus, these 
findings should be interpreted with caution. We emphasize, that other authors have reported 
associations between higher cortisol and greater stress exposure, and no consensus currently 
exists on absolute thresholds for risk at either the low or the high end. Certainly these results 
need replication with objectively verified wake time, samples also taken at bedtime, samples 
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collected in response to stressful situations and with a larger sample experiencing a broader 
range of income.
When considered with the other data we present here, it is possible that many of the low 
income children of Latino immigrants included in the study may be at risk for 
hyporesponsive cortisol, a serious dyregulation of the HPA axis (Sapolsky, Krey, & 
McEwen, 1986). If hyporesponsive cortisol patterns are the case for those experiencing low 
levels of cortisol, then it would be the less acculturated children who are relatively protected. 
This suggestion fits well with the immigrant paradox, and may be a physiological precursor 
showing that as families acculturate, health advantages decline. Determining if this is the 
case, and if so what can be done to better support families during acculturation to retain 
good health is imperative as dsyregulated stress physiology is important risk factor for 
impairments in both physical and psychological well-being across the lifespan.
Lastly, we found that when economic hardship or immigration-related stress was low, 
children of Latino immigrants had relatively fewer behavior problems; however, as 
economic hardship and parental immigration related stress increased, child problem 
behaviors also increased. This finding is potentially important for both internalizing and 
externalizing problems. Low immigration stress even in the face of economic hardship on 
average was associated with below clinical symptom levels, while high immigration stress 
was associated with above clinical levels (approximately 14 and 21 for internalizing and 
externalizing behaviors, respectively). It is also important to note that behavior problems 
were elevated in this sample as compared to large sample of preschoolers (n = 3,860), with 
average clinical prevalence rates of 3.7% for both internalizing and externalizing behaviors 
(Lavigne et al., 1996). In contrast, in this sample we report 7.8 and 6.3%, respectively for 
internalizing and externalizing. Further, these data point to a potentially important role of 
parental immigration stress for lower overall well-being in low-income children of 
immigrants (Foundation for Child Development, 2012) and increased risk for mental health 
issues in some Latino children (Office of the Surgeon General (US), 2001). Importantly, 
however, it indicates that when children of Latino immigrants experience less economic and 
immigration stress, they may have better mental health. However, it is important to 
acknowledge that these behavior problems are only part of a larger index of health and well-
being in young children (Causadias, 2013). The lack of internalizing and externalizing 
behaviors is not synonymous with optimal well-being.
Strengths, Limitations, and Future Directions
This study adds to scientific knowledge in several ways. To begin, it highlights the 
interactive nature of multiple stressors as outlined in the seminal work of Gary Evans and 
colleagues (Evans & English, 2002). The study identifies the role of immigration stress and 
acculturation levels with the well-known negative effects of economic hardship on well-
being to the understudied population of children of Latino immigrants. We also explored the 
effects of economic hardship, and parental acculturation level and immigration stress on the 
HPA-axis and on BMI. This is the first study to our knowledge that has explored these two 
types of environmental stressors (economic and sociocultural) in a sample of children of 
Latino immigrants. We found at least trend level effects for interactions with each outcome 
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explored (BMI, mean cortisol, internalizing and externalizing behaviors), despite the small 
sample and nearly all living in poverty. These results emphasize the need to consider 
interactive risk models when examining economic and sociocultural factors. We also 
extended the work of White and colleagues (2009) who examined the FSM within Mexican 
American families and included similar sociocultural indicators but did not include child 
outcomes. Though our sample size did not allow for a comprehensive exploration of the 
FSM that included the mediating pathways, we found that the outer sociocultural and 
economic anchors predicted child outcomes. A comprehensive model that includes all 
aspects of the FSM in Latino families is an essential direction for future research.
This study suffered from a number of limitations. It is non-experimental, so causal 
inferences are not justified. The sample size is small and some null effects for expected 
relationships could be due to Type II error. Furthermore, due to the small sample size we 
were not able to examine all the potential mediating pathways in the original Family Stress 
Model (e.g., parenting, parent mental health, and inter-parental conflict). We also relied 
heavily on maternal report, and did not cross-validate child symptoms with father/co-parent, 
teacher, or clinician assessments. These additional perspectives on child outcomes and also 
consideration of father/co-parent immigration status, immigration stress, and mental health 
are significant limitations. Finally, as discussed above, our cortisol measure lacked the 
precision we and others strongly recommend because we were unable to collect wake times, 
or an array of samples to reflect full diurnal and stress reactive cortisol. Effect sizes are in 
general modest, and confidence intervals are large, as is expected when the sample size is 
small. However, the consistent pattern of results is suggestive of meaningful relationships of 
economic and sociocultural stressors on child outcomes.
Implications
This study demonstrates the impact of sociocultural stress in families living in poverty on 
the developing child. It shows that the added risk of immigration stress in families facing 
economic hardship and the process of acculturation may put children of Latino immigrants 
at risk for increased behavioral and physical health problems. The implications of these 
findings are particularly important for intervention efforts and immigration policies. With 
regard to intervention, families and children may be better served with approaches that 
include a focus on helping families cope with immigration-related stress and the challenges 
inherent to the acculturation process. Finally, legislation aimed at reducing immigration-
related stressors, like fear of deportation and discrimination, may reduce the risk of 
increased behavioral problems in young children of Latino immigrants, thus allowing more 
opportunity for positive youth development.
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Figure 1. Cortisol on Economic Hardship by Acculturation
(A) Associations between economic hardship and cortisol for high (1 SD above the mean) 
and low (1 SD below the mean) values of acculturation; (B) The association between 
economic hardship and cortisol is significant and negative for individuals scoring below 1.6. 
* p < .05. ** p < .01.
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Figure 2. Internalizing Behaviors on Economic Hardship by Immigration Stress
(A) Associations between economic hardship and internalizing for high (1 SD above the 
mean) and low (1 SD below the mean) values of immigration stress; (B) The association 
between economic hardship and internalizing behaviors is significant and positive for 
individuals experiencing 9.82 immigration stressors.
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Figure 3. Externalizing Behaviors on Economic Hardship by Immigration Stress
(A) Associations between economic hardship and externalizing for high (1 SD above the 
mean) and low (1 SD below the mean) values of immigration stress; (B) The association 
between economic hardship and externalizing problems is significant and positive for 
individuals experiencing 6.52 immigration stressors. ** p < .01.
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